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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1, 3, 11-15 and 19-21 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Komori et al. (U.S. Patent No. 5,656,522) in view of Hsieh et al. (U.S. 
Patent No. 6,165,845). 

Komori et al. teaches in figure 4 and on column 5 lines 34-36 and column 8 lines 
23-33, a method of manufacturing a semiconductor device having a non-volatile 
memory cell transistor with a control gate stacked on a floating gate through an oxide 
film and a MOS transistor on the same semiconductor substrate, the method comprising 
simultaneously forming the oxide film 8 on the floating gate 7a of the non-volatile 
memory cell transistor and a gate insulating film 8 of the MOS transistor in a single 
thermal oxidation step. Komori et al. does not teach selectively forming the oxide film 
on the floating gate or forming a tunneling insulating film over the gate insulating film 
and the oxide film. 

Hsieh et al. teach a method of fabricating a poly tip in a split-gate flash EEPROM 
memory cell. Hsieh et al. teach selectively forming the oxide on the floating gate in 
figure 3f. Hsieh et al. also teach forming a tunneling insulator 50 (integrate layer 50 or 
interpoly, column 6 lines 8-10). Though the tunneling insulating film 50 is shown in 
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figure 2f, the method of forming it is not described. However, a similar film is formed in 
figure 3H. This film is labeled 170 and is disclosed as being formed by a blanket 
deposition step over the substrate. As is known in the art, a blanket deposition step 
deposits the layer over the entire substrate. In combining the references, it would be 
obvious that the tunnel insulating film of Hsieh et al. would be formed over the oxide film 
as Hsieh et al. teach depositing the tunnel insulating film over the entire substrate. 

Komori et al. and Hsieh et al. are combinable because they are from the same 
field of endeavor. At the time of the invention it would have been obvious to a person of 
ordinary skill in the art to selectively form the oxide film on the floating gate using the 
oxidation process taught by Hsieh et al. The motivation for combining the references is 
to provide a gate bird's beak to enhance Fowler-Nordheim tunneling for the 
programming and erasing of the cell and to form the tunneling insulator to insulate the 
control gate from the floating gate. Therefore, it would have been obvious to combine 
Komori et al. with Hsieh et al. to obtain the invention of claim 1 . 

With regard to claim 1 1 , Komori et al. teach a method of manufacturing a 
semiconductor device having a non-volatile memory cell transistor with a control gate 
stacked on a floating gate through an oxide film and a MOS transistor on the same 
semiconductor substrate. Specifically, Komori et al. teach forming a silicon layer 7a on 
the substrate 1 (figure 3, column 8 lines 9-21), selectively removing the silicon layer on 
a region of the substrate where the MOS transistor is to be formed (figure 3, column 8 
lines 9-21), and simultaneously forming an oxide film 8 on the region where the floating 
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gate is to be formed and a gate insulating film 8 on the region where the MOS transistor 
is to be formed (figure 4). Komori et al. do not teach forming an oxidation-resistant film 
over a first entire resulting surface, selectively removing the oxidation resistant film on 
the region of the substrate where the MOS transistor is to be formed and on a region of 
the substrate where the floating gate of the non-volatile memory cell transistor is to be 
formed, selectively forming the oxide film on the region where the floating gate is to be 
formed, or forming a tunneling insulating film over the gate insulating film and the oxide 
film. 

Hsieh et al, teach a method of fabricating a poly tip in a split-gate flash EEPROM 
memory cell. Hsieh et al. teach forming an oxidation resistant film 50 over a first entire 
surface (figure 2b) and selectively removing the oxidation-resistant layer on the region 
where the floating gate of the non-volatile memory cell transistor is to be formed (figure 
2c). Hsieh et al. then teach selectively forming an oxide film 45 on the region where the 
floating gate is to be formed (figure 2d) and forming a tunneling insulating film 50 over 
the gate insulating film 45 (figure 2f). Though the tunneling insulating film 50 is shown 
in figure 2f, the method of forming it is not described. However, a similar film is formed 
in figure 3H. This film is labeled 170 and is disclosed as being formed by a blanket 
deposition step over the substrate. As is known in the art, a blanket deposition step 
deposits the layer over the entire substrate. In combining the two references, it would 
be obvious to one of ordinary skill in the art a the time of the invention that the oxidation 
resistant film would be selectively removed on the region where the gate insulating film 
of the MOS transistor is to be formed as the process of Komori et al. teach forming the 
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oxide on the floating gate and the gate insulating film of the MOS transistor in the same 
oxidation step. Also, in combining the references, it would be obvious that the tunnel 
insulating film of Hsieh et al. would be formed over the oxide film as Hsieh et al. teach 
depositing the tunnel insulating film over the entire substrate. 

Komori et al. and Hsieh et al. are combinable because they are from the same 
field of endeavor. At the time of the invention it would have been obvious to a person of 
ordinary skill in the art to form an oxidation resistant film on the entire surface and 
selectively remove the oxidation-resistant film where the floating gate is to be formed 
and where the MOS transistor is to be formed, to selectively form the oxide where the 
floating gate is to be formed, and to form a tunneling insulator over the gate insulating 
film and the oxide film. The motivation for combining the references is to provide a gate 
bird's beak on the floating gate to enhance Fowler-Nordheim tunneling for the 
programming and erasing of the cell and to form the tunneling insulator to insulate the 
control gate from the floating gate. Therefore, it would have been obvious to combine 
Komori et al. with Hsieh et al. to obtain the invention of claim 1 1 . 

With regard to claim 3, the oxidation resistant film of Hsieh et al. is taught as a 
silicon nitride film. 

With regard to claim 12, the oxide film is formed by a single thermal oxidation 
step as taught by Komori et al. 

With regard to claim 13, Komori et al. teach a method of manufacturing a 
semiconductor device having a non-volatile memory cell transistor with a control gate 
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stacked on a floating gate through an oxide film and a MOS transistor on the same 
semiconductor substrate. Specifically, Komori et al. teach forming a gate insulating film 
6 on the semiconductor substrate 1 (figure 2), forming a silicon layer 7a on the first gate 
insulating film 6 (figure 3, column 8 lines 9-21), selectively removing the silicon layer on 
a region of the substrate where the MOS transistor is to be formed (figure 3, column 8 
lines 9-21), and simultaneously forming an oxide film 8 on the region where the floating 
gate is to be formed and a gate insulating film 8 on the region where the MOS transistor 
is to be formed (figure 4). Komori et al. do not teach forming an oxidation-resistant film 
over a first entire resulting surface, selectively removing the oxidation resistant film on 
the region of the substrate where the MOS transistor is to be formed and on a region of 
the substrate where the floating gate of the non-volatile memory cell transistor is to be 
formed, selectively forming the oxide film on the region where the floating gate is to be 
formed, removing at least some of the remaining oxidation-resistant film, or forming a 
tunneling insulating film over the gate insulating film and the oxide film. 

Hsieh et al. teach a method of fabricating a poly tip in a split-gate flash EEPROM 
memory cell. Hsieh et al. teach forming an oxidation resistant film 50 over a first entire 
surface (figure 2b) and selectively removing the oxidation-resistant layer on the region 
where the floating gate of the non-volatile memory cell transistor is to be formed (figure 
2c). Hsieh et al. then teach selectively forming an oxide film 45 on the region where the 
floating gate is to be formed (figure 2d), removing at least some of the remaining 
oxidation-resistant film (figure 2e) and forming a tunneling insulating film 50 over the 
gate insulating film 45 (figure 2f). Though the tunneling insulating film 50 is shown in 
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figure 2f, the method of forming it is not described. However, a similar film is formed in 
figure 3H. This film is labeled 170 and is disclosed as being formed by a blanket 
deposition step over the substrate. As is known in the art, a blanket deposition step 
deposits the layer over the entire substrate. In combining the two references, it would 
be obvious to one of ordinary skill in the art a the time of the invention that the oxidation 
resistant film would be selectively removed on the region where the gate insulating film 
of the MOS transistor is to be formed as the process of Komori et al. teach forming the 
oxide on the floating gate and the gate insulating film of the MOS transistor in the same 
oxidation step. Also, in combining the references, it would be obvious that the tunnel 
insulating film of Hsieh et al. would be formed over the oxide film as Hsieh et al. teach 
depositing the tunnel insulating film over the entire substrate. 

Komori et al. and Hsieh et al. are combinable because they are from the same 
field of endeavor. At the time of the invention it would have been obvious to a person of 
ordinary skill in the art to form an oxidation resistant film on the entire surface, 
selectively remove the oxidation-resistant film where the floating gate is to be formed 
and where the MOS transistor is to be formed, selectively form the oxide where the 
floating gate is to be formed, remove at least some of the remaining oxidation-resistant 
film, and form a tunneling insulator over the gate insulating film and the oxide film. The 
motivation for combining the references is to provide a gate bird's beak on the floating 
gate to enhance Fowler-Nordheim tunneling for the programming and erasing of the cell 
and to form the tunneling insulator to insulate the control gate from the floating gate. 



Application/Control Number: 09/876,554 Page 8 

Art Unit: 2815 

Therefore, it would have been obvious to combine Komori et al. with Hsieh et al. to 
obtain the invention of claim 13. 

With regard to claim 14, the oxidation-resistant film of Hsieh et al. is taught as a 
silicon nitride film. 

With regard to claim 15, the oxide film is formed by a single thermal oxidation 
step as taught by Komori et al. 

With regard to claims 19-21, the selective oxidation step of Hsieh et al. teaches 
forming the oxide to a thickness of approximately 150 nanometers. In the combination 
of the two references, the gate insulating film of the MOS transistor is formed in the 
same oxidation step and would therefore have a similar thickness. Thus, the references 
as combined teach the gate insulating film being approximately 150 nanometers thick. 

Allowable Subject Matter 

3. Claims 22-24 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 

4. The following is a statement of reasons for the indication of allowable subject 
matter: Prior art of record fails to teach the added limitation of claims 22-24, 
specifically, the prior art does not teach selectively etching the tunnel insulating film on 
the region of the semiconductor substrate where the MOS transistor is to be formed. 
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Response to Arguments 

5. Applicant's arguments filed 7/28/04 have been fully considered but they are not 
persuasive. 

Applicant has argued that the oxide film of Komori et al. is not formed 
simultaneously over the areas for the non-volatile memory element and the MISFETs. 
Applicant states that the different oxide films 8 are provided during different steps at 
different times. Applicant cites Komori et al. column 8 lines 23-33 in support of this 
argument. This argument is not persuasive as Komori et al. clearly states that that layer 
8 (in the non-volatile memory element and the MISFETs) is formed in substantially the 
same step. By stating "by a manufacturing step substantially the same step, as this 
step, a second gate insulating film 8 is formed" Komori et al. is clearly stating that this is 
performed in the same step, not in a second step at a different time. 

Applicant also argues that there would have been no motivation to combine 
selectively forming the oxide film of Hsieh et al. with Komori et al. In support of this 
argument applicant states that the gate insulating film 8 of Komori et al. remains over 
the entire area of the the MISFETs through many subsequent processing steps and 
thus, according to Komori et al., it is desirable to retain the insulating film 8 over the 
entire surface of the area of the MISFETs for many processing steps. First, Komori et 
al. do not explicitly teach retaining insulating film 8 over the area of the MISFETs 
through many subsequent processing steps. Komori et al. teach patterning to form gate 
electrodes 9 and then oxidizing the whole substrate to obtain the structure shown in 
figure 5 (column 8 lines 41-56). Komori et al. is silent as to whether insulating film 8 is 
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also etched during the etching to form gate electrodes 9, however, Komori et al. does 
explicitly teach oxidizing the entire substrate surface. Since Komori et al. is silent as to 
whether insulating layer 8 is removed or not, they do not teach an explicit or implicit 
desirability of leaving this layer through subsequent processing. Further, even if an 
insulator is desired, Komori et al. explicitly teach forming insulator 10 over the entire 
substrate such that if there is any desirability to having an insulator, one is directly 
provided in the oxidation to form insulator 10. Thus, removing insulating layer 8 would 
not be contrary to the techniques and teaching of Komori et al. Motivation for the 
combination was supplied in the rejection and as shown above, the combination is not 
contrary to the teachings of the references and as such the motivation is considered 
proper. 

Applicant also argues that since Hsieh et al. relates to the fabrication of a 
memory cell alone, the combination of Hsieh et al. with Komori et al. would at most 
suggest using the techniques of Hsieh et al. in connection with the memory element, not 
the MISFETs. This argument is not persuasive to negate the rejection as applied. 
Hsieh et al. is only being relied upon to teach varying the process of Komori et al. by 
using an oxidation resistant film and selective oxidation on the memory element. Hsieh 
et al. is not being relied upon to change the process of Komori et al. for formation of the 
MISFETs. 
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Conclusion 

6. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to N. Drew Richards whose telephone number is (571) 
272-1736. The examiner can normally be reached on Monday-Friday 9:00-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Tom Thomas can be reached on (571) 272-1664. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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